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(57) Abstract: The invention provides processes for 
preparing carbapenem derivatives having substituted 
imidazo[5,l-b]thiazolyl groups at the 2-position of 
carbapenem ring efficiently in safety at a low cost, and 
intermediates to be used in the processes. Specifically, 
a process for the preparation of compounds of the 
general formula (III), which comprises reacting a 
reaction mixture obtained by treating a compound of 
the general formula (0 with a Grignard reagent with 
a compound of the general formula (II) wherein X is 
halogeno; R 1 is H or a hydroxyl-protccting group; R 2 
is optionally substituted alkyl or optionally substituted 
aryl; R 3 is a carboxyl-protecting group or a group 
hydrolyzable in vivo; and R 4 is optionally substituted 
alkyl or optionally substituted phenyl. 
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- 4- [ (1R) -1- (t^D>f JU**i/il))/tf—)V) xf\H>] T-V 

2 

(3S, 4R) -l - [ru-n/**s/*;i/4?=;i/ (h'j7x^v*^*7-'j 

- 3- [ (1R) - l- (t --rz-frvtf-ju*/ V x 
-4- [ (1R) -l - (*;i/#**>) TV+vy- 2 
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3. 3 0 g<Dhfrx.>2 Omljg«[ft**»-e}fHJIU h'JxW^>0. 7 
OmlfciP^fco 6 2ml4ilTU El&ft-e 3 OfrmMft 

bfc 0 $tM££fc>-a\ $6J£*g5fc-rS£i:fc:J;?K (3S, 4R) -1- [7'J 

;i/^-^r^*;i/^^;i/ (hij7i-ji/$7^7rijf» -3 - [ ( 

1R) -l - (t -"n-n/Vtl-fyi/Vfrlr**/) x^-;i/] - 4- [ (1R) - 

3. 7 2g£*tfc 0 

NMR (CDCL) 5 :-0. 20-0. 10 (6H, m) , 0. 6 0- 

0. 65, 0. 95-1. 05 (3H, m) N 0. 75-0. 90 (9H, mK 

1. 24, 1. 25 (9 H, m) , 1. 30-1. 35, 1. 45-1. 55 
(3H,m) N 2. 45-3. 10 (2H, m), 4. 05-4. 25 (2H, 

m) s 4. 40-4. 70 (2H, m) , 5. 10-5. 20 ( 1 H, m) N 
5. 2 5-5. 40 ( 1H, mK 5. 84-6. 05 (1H, m), 7. 45 
-7. 60 (9H, m), 7. 70-7. 85 (6H, m) 
b) (3S,4R)-1- iT*)M^ri/^)l^-)l (f'j7xr;i/^^7- 
Ut ? >) - 3- [ (1R) -1- {t-7*iW*?-fr*sVfr**i/) 

-4- [ (1R) - 1 -*^)l-2- (7 -tf-frttJ [5, 
1-b] ^T"J-)l-2--f )V) -2-**Vx*-;i,] ?m-Vy-2—*y 

2-3- \t-7-*m**4 \W [5, 1 -b] ^TV-^O. 16g© 
y"Y^\i HD77>2mlii§- 3 0 o C(C^U cmtc^-fbi^^v^^S/ 
^A©lM-Th7th'D77>gM0. 6ml;&n;L I§1MST' 3 O^H^ 
bfco ClCD&Jfoig^tltx (3S, 4R) -.1- [T ] ) )]/#—)l> (h 

iJ7ixM>7*7ziJt» - 3- [ (1R) -1- (t-7f-)VV 

xf;i/] - 4- [ (1R) -1- {Vrtuj 
y-V?-Z?>-2-#>0. 3 7gOf h7k KD77>1. 5 
ml&MJn*, ^BiSJgT-3 0#fI3JI#bfco £©«rI£«fiSM<b:P> 
^-•>A7j<^5 Omlt^D;^ iHx^5 0mlfiail/fco #$U1£#J& 



I 



I 
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- (SRifjV) "Cltmt 5 Z fcfc «fc 13 s (3S, 4R) -1- 

(HJ7i-M7*5ziJr» - 3- [ (1R) - 1 - 

it xf;i/] -4- [ (1R) -1-^^- 
2- (7-**-)V3-*4 $W [5, 1-b] *-7VT-;i>-2— O10 -2-t}- 

NMR (CDC h) <5 : -0. 08 (3H, s)s - 0. 06 (3H, s) „ 
0. 80 (9H, s), 0. 90 (3H, d, J = 5. 8HzK 1. 46 (3 
H, d, J = 6. 7HzK 2. 43 (3H, s). 2. 55-2. 60 ( 1 H, 
mK 2. 65-2. 90 (2H, m) > 3. 75-3. 80, 3. 90-4. 
00 ( 1 H j hi) n 4. 15-4. 25 (1H, m) , 4. 55-4. 70 (2 

H, m), 5. 10-5. 25 (1H, m), 5. 35-5. 50, 6. 00- 
6. 10 (lH,m), 7. 45-7. 65 ( 9 H , m) % 7. 70-7. 85 
( 6 H , m) \ 8. 00-8. 10 ( 2 H , mK 8. 56 ( 1 H , s) 

c) (IS, 5R, 6S) - 6- [ (1R) - 1- ( t-7?)li?**)\,i/V)l 

- l-*3-)l-2- {7 -t^Jl?-*^ [5, 1-b] 

2 --<;!/) - 1 -*/WW>- 2 -iA-3 -A;i/#>g7'JJl/ 
(3S, 4R) -1- l7VM*i/i3))/X-)l ( h 'J 7 U 
t=>) - 3- [ (1R) -1- (t-^/US^^l/^'J/M-*}') x 

- 4- [ (1R) - 1 -*?-)l-2- (1 [5,1 

-b] f7\/-;i/-2-'f;i/) -2-**yx^] t 2 

0. 8 1 g©h;i/x>4ml^9 0°CT"7raiP^«#bfco 

x^;i/=2 : 3) 3 (IS, 5R, 6S) - 6- [ (1R) 

-1- ( t -75-JW*mi/*))l**i') xf;p] -l-^^;i/-2- (7- 
p<^;i/f-^--f [5, 1-b] 2 — f;i>) - l -*;wv*>- 

NMR (CDC10 5:0. 10 (6H, s) N 0. 90 (9H, sK 

I. 25-1. 30 (6H, mK 2. 42 (3H, sK 3. 29 (1H, d 



I 
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d, J = 5. 5, 2. 8HzK 3. 35-3. 43 (1H, mK 4. 2 5- 
4. 35 ( 2 H , m) x 4. 68-4. 86 ( 2 H , mK 5. 25-5. 30 
(1H, m), 5. 40 - 5. 50 (1H, m) , 5. 90-6. 15 (1H, 
m)s 8. 00 (1H, s) , 8. 30 (1H, s) 

d) (IS, 5R, 6S) — 6 — [ ( 1 R) — 1 — fc h-D^>x^;i,] - 1 
9)1-2- (7 -*?)1>**J [5, 1-b] JV) - 

(IS, 5R, 6S)-6-[(lR)-l-( t -y^-KVtl-ftl/Vfr* 

- l-^f-;i/-2- (7-^9)V9^r4 [5, 1-b] ^ 

T"J-)V- 2-4 - l-j3)l>s^>-2-x.2±-3-t))\'#>m7 ] ))l'0 . 
9 7 gCDx h7t KD7v>9mli§?££*7.k&T-&a]U Ml. 7mK 7 
>yfb^h^7'^;i/T> : E-'7A©lM-7 i b7t b*P7v>M9. lmljn* 

%^^7-;i//^x^;b) TMbT (1 S, 5R, 6S) -6- [ (1R) 
- 1 -b h*P^>:n^;i/] -1-^^-2- (7-^5^1/3^^^./ [5, 
1-b] f-7>*J-)V- 2 -4)V) - 1 -*;WV*>- 2-oiA- 3 

T';;i/0 . 7 2g4Hfe. 

NMR (CDCli) <5: 1. 29 (3H, d, J = 7. 2Hz), 1. 38 
(3H, d, J=6. 3HzK 2. 44 (3H, s) N 3. 33 (1H, dd, 
J = 6. 8s 2. 8 H z K 3. 40-3. 50 ( 1 H, m) , 4. 2 4- 
4. 40 ( 2 H , mK 4. 70-4. 90 ( 2 H, m) > 5. 28-5. 32 
(1H, m)s 5. 43-5. 50 (1H, mK 5. 90-6. 05 (1H, 
m) s 8. 02 (1H, s) , 8.30 (1H, s) 

e) (IS, 5R, 6S) -6- ( (1R) -l-hFD^>x^) 
i-)V-2 - (7 4 KVJ [5, 1-b] 9T^-)l-2-4 Jl) - 
1 -#;w\*^>- 2 -xa- 3 -i])\stf>M-h U ■? A 

(IS, 5R, 6S) -6- [ (1R) -l-tFD^>x^] -1-^ 



1 



WO 01/53305 PCT/JPOl/00439 

25 

)l- 2 - [5, 1-b] 3-rV-)V-2-'( )l>) -1 

-*;w^>-2-xA-3-*;i/jJ?>K7 , u;uo. l o g0*frfb**-i/> l . 

2ml, ffSx^jl^ 1 . 2m lSit^^VSHSlTTf h 'J 7 s^*^7 
>6. 2mg, 2-x^K^>^'J^A6 5. 1 mg*lNX.&M£#tz 0 

z.o&jfom&yafcT h ij7i-^7-fw^y>>i» (o) 13. 8 

mgfciD;^ JSHiBireil8IB«#Ufco £©Kfcfi£»t:ttfl5**-l/> 1 Om 
lfciD*.* 7K3mlT3lHlfflliltSo 

^ti/-;i/4 0 Ci8 — PREP (l 0%**y-;MO z-mmtzztiz «t bit 

H©-fb-&#!5 3. 3mg» 

NMR (DiO) (5 (H0D = 4. 8ppm) : 1. 24 (3H, d, J = 7. 
lHz)s 1. 32 OH, d, J = 6. 3Hz), 2. 35 OH, s), 3. 
50-3. 60 (2H, mK 4. 20-4. 35 (2H, mK 7. 85 (1 
H, s) N 8. 10 (1H, s) 

[&8tefl!l4] os, 4R) -3- [ (1R) -l- (t-fmittf-w) 

x^;i/1 -4- f (1R) -1-^^)1-2- {Tj^*±>k±£±l 
gV f5, 1-bl ±T2^JkZL2jz±M - 2 -^^rVx^H -1- f4- 

W-yy-2--*y 

a) (3S, 4R) - 3- [ (1R) -1- ( t VM* 
*/) x^;i,] -1- [4-- is % )ltf=.)l (hij7i^M7 

tf^x - 4- [ (1R) -1- (tnuj )\,** 

OS, 4R) - 3- [ (1R) -1- {t-7?-)WJ**-)lifVn,***,) 
x^;u] - 4- [ (1R) -1- (*;M**S0 x^-;u] -1- [4--hD^ 

-2-^->3. 7 7 g© Wl/x>2 5mli8»£2Mc$S"C#SIU h'JxW 
S>0. 7 3ml£iD;Lfco mhV/m'OlO. 62mUiTU ElSftt 

5mlMUco »«E&£fc-e\ iSii*e5irrS£i:fc«fc!K OS, 4R) 
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-3- [ (1R) -1- (t--7?)\si?*3-)V>/V -1- 

_ 4 _ [ (ir) _i - (^A-D-r;i/^^^*;b^-;i/) x^;v] 7-1*7^ 

NMR (CDCL) : - 0. 10, -0. 05 (6H, sK 0. 80 (9 
H, sK 0. 60-0. 70, 1. 00-1. 05 (3H, m) s 1. 2 
0 (9H, sK 1. 30-1. 35, 1. 40-1. 45 ( 3 H , m) > 
2. 45-3. 10 (2H, m)^ 3. 90-4. 25 ( 1 H, mK 4. 80 
(1H, br SK 4. 95-5. 00, 5. 30-5. 40 (2H, m) s 
7. 40-7. 60 (9H, mK 7. 70-7. 85 (8H, mK 8. 15 
-8. 2 5 (2H, m) 

b) (3S, 4R) -3- [ (1R) -l- (t-7^^^;w>u;i/2i-* 

*s) x?-;i/] -4 - [ (1R) - l 2 - (I-*?)]'?-** 

[5, 1-b] ^T"J-)V-2-^)V) -2 -t^Vi^] -1- [4 h 
¥>- 2 

2_/ D ^_7_^^^'^; [5, l-b] *-7V-;i/0. 13g© 
^h^fc l<D77>2mlI?M-3 CCfctfSlU ^nt!ftxf;i/7^^>> 
")A©lM-rh7bHD77>^0. 5mli!iPx.s IMS'? 3 0#fg&# 
bfeo d©MM^S-5 O'CfctffiJbfc (3S, 4R) - 3- [ (1R) - 
!_ {t-7?-fri?**-)1'?/V)V**i') -1- [4--hDO^l/ 

^^Atf-A (HJ7x=;i/*X*5i>Jr» -4- [ (1R) 

th*D77>2ml MtIT U mUM? 1 2 ^H^ST- 5 mmMW h 

5 0ml«bfco £8IJf£#^i?s ***** «tt«fc7-hU»7A*$&»rC 

>>'J*W5A^n7 h^7^ - (S^x^v) T-MSi-r S z. t tc J; D %M 
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NMR (CDCli)<5:-0. 9H(6H, sK 0. 78 (9H, s), 0. 
98 (3H, d, J = 5. 9Hz)s 1. 15 (3H, d, J = 7. 1H 
z) N 2. 40 (3H, sK 2. 60-2. 70 (2H,mK 2. 8 0- 
2. 90 (lH,m)x 3. 10-3. 20 (1H, m), 4. 80-5. 00 
(2H, m) > 6. 65-6. 75 (2H, m) s 7. 45-8. 25 (19H, 
m) 

[gffijMU (3S, 4R) -1- [TM^tk*AM=Jk (MJ7x-M 

^^7^'jf» *±M -3 - r (1R) -l - !LJLz^±2k£2i±j!ddlik 
xg^nj - 4- r ( 1R) - l 2 - LL^L12k±*i *y 
y f5, l-bl iz±z2k^2-^£2k) - ?M3-yy-2 

a) (3S, 4R) -1- [7'J;W+i/3bM-/l/ ( h U 7 ;n-;i/*7*^- 

U^>) - 4- [ (1R) - l- (^W-f ;m-^>#;u#x;i,) x?- 

_ 3 _ [ (ir) - i- (t -^;i/^^^;i/S/'J;i/^-^i/) x?-;i/] r-fe* 

^i/>- 2 

(3S, 4R) -1- (h'j7i-M^*7^'Jr 
>) - 3- [ (1R) -1- (t-y^)l^^^-)li^*))l^^) 

_ 4 _ [ ( 1R ) _i - (?j;i,7K*i/) T€^^>-2-^>3. 
3 0 g© h;i/x> 1 Oml^^zKTK^T-^aibs HJx^;i,7^>0. 7 0m 
l^iU^feo ^b^> v /^;i/0. 5 8ml^iTU ISISitT-3 O^mW bfec 

^M£fc>H*\ ^Mgic'TSCl^cfc'K (3S, 4R) -1- [TU^* 
i/*;i/^x;i/ ( h ij 7^x;1/*X*^xUt=>) -4- [ (1R) -1 

- (^>y^;i/^^r^*;^x;i/) - 3- [ (1R) -1- (t-7> 

;i/^^;i^>U;i/*-=^>) xfiH T-yf-^>-2-^->offi^fiKt)3. 6 7g 

NMR (CDC li) <5 : -0. 13, - 0. 08, 0. 05 (6H, s), 0. 
7 3, 0. 7 7, 0. 8 1 (9 H, sK 0. 6 3-0. 6 4, 1. 0 5- 1. 
07 (3H,ni), 1. 32-1. 33, 1. 56-1. 57 (3H,mK 2. 
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69-3.16 (3H, m) x 4. 11-4. 18 (1H, mK 4. 40-4. 
61 (2H, mK 5. 08-5. 10 (1H, mK 5. 27-5. 31 (1H, 
mK 5. 90-5. 9 7 ( 1 H, mK 7. 44-7. 76 ( 1 7H, mK 
8. 00-8. 15 (3H, m) 

b) (3S,4R)-1- lTV)l**i>1})l#-ft (Fij7i-;i/$7$7- 
x) ^ y) _3_ [ (1R) -l - (t-^frVt^frisVJl**^) 

- 4- [ ( l R) - l -^;v-2- (7 -tj-frf-t-i X^J [5, 

1-b] 3-7*J-fU-2-<(fr) TM^Vy-2-ir> 

2-3- [5, l-b] ?-TV-)lO. 16g® 
^}-7t h'077y2mlSi^-3 0 o C(w^a]b N ^n(3^bJi^;b^^^^ 
^A©lM-fh7tFD77>«0. 6mlMs |BjSJt^ 3 07>P^m# 
bfco (3S, 4R) -1- lTV)V^>^)^^^ti)l^ 

-)V (hij7i-Jl/*X*7-'Jf» pWb] -4- [ (1R) -1- 
VJMZ-i/tDVX-fr) - 3- [ (1R) - l- (t-^^l^^ 

;i/i/«J ifiV] 7'-tff-^>-2-^->0. 3 7 g®rh7t h*D77 

>1. 5ml?§«iD;U *zK»T?3 0»K«#bfeo dOSJfcii^lfcfctelDffl 
{bT>^-»>AzK^5 OmlCR |fixf;v50mltttlillfco IHi 

NMR (CDC 1 3) <5 : - 0. 08 (3H, sK -0. 06 (3H, sK 
0. 80 (9H, s) x 0. 90 (3H, d, J = 5. 8HzK 1. 46 (3 
H, d, J=6. 7HzK 2. 43 (3H, sK 2. 5 5- 2. 6 0 ( 1 H, 
mK 2. 65-2. 90 (2H, mK 3. 75-3. 80, 3. 90- 
4. 00 (lH,m)s 4. 15-4. 25 ( 1 H , mK 4. 55-4. 70 
(2H, mK 5. 10-5. 25 (1H, m) , 5. 35-5. 50, 6. 00 
-6. 10 (1H, mK 7. 45-7. 65 (9H, mK 7. 70-7. 85 
( 6 H , m)> 8. 00-8. 10 ( 2 H , mK 8. 56 (1H, s) 
r^ffi6ffH6l (3S, 4R) -1- jZ^Uk^±*JkM=Jk (HJ7x-;u* 
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^7rijf» ££2k] -3- r (1R) -1- (t-y^)l^^^-)^y l ))V 
a-3^>) - 4- r (1R) -1-/^)1-2- (1 1? 

a) (3S, 4R) -1- (h'J7izjl/*7*7- 

Ut ; >) - 3- [ (1R) - l- (t--7m*j*f-)\,*sVfr'***s) 

(3S, 4R) -l - [r vjix^i/tDiX-fr (F'j7xrM7*7^j 

- 3- [ (iR) -l - (t-7^;i/^^;w>'j;i'*^>) ^ 

_ 4 _ [ (ir) _i - (tDim-is) 7M3-i>>-2-*y 

3. 3 0g<Dh)l^>l OmlM^TKTk^T-^SPU h'Ji^;UT^>0. 7 0 
mlSin^fec i&<t4-t b^^W^O. 8 5gSiTU PiaT? 3 0 

T-ft&bfco ag?££-&fcH*\ mmZglz? 19s (3S, 4R) - 1 - 

[ ( 1 R) - 1 - (t t^-fris*))^**^) x - 4- [ (1 

2-^->Offi^^tJ3. 9 0g5§to 
NMR (CDC 10 6 : - 0. 15, - 0. 10, 0. 05, 0. 10 (6 

H, s), 0. 70, 0. 75, 0. 80 (9H, sK 0. 55-0. 60, 

I. 05-1. 10 (3H,m)^ 1. 30-1. 35, 1. 55-1. 60 
(3H,mK 2. 45-3. 20 (2H,m), 3. 85 (3H, s), 

4. 10-4. 20 (1H, m) s 4. 40-4. 75 (3H, m), 5. 05 
-5. 10 (lH.m), 5. 25-5. 35 (1H, m). 5. 85-6. 0 
0 (lH,mK 7. 35-7. 60 (9H, m)> 7. 65-7. 80 (6H, 
mK 7. 95-8. 05 (2H, m)> 8. 05-8. 15 (2H, m) 

b) (3S, 4R) -1- [TiJM^^AM-;!/ ( F 'J 7xr;^$7- 

- 3- [ (iR) -l - (t-^/uy^^s/y;!/**^) 
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x*-;i/] -4- [ (1R) - 1 -*3-)l-2- {7 [5, 

1-b] ?7V-)\<- 2-4)1) 7M3-Vy- 2-*> 

2-3- h*-7-p<^;i/^^^ [5, 1-b] *-7-\/-;i/0. 3 3g© 

>)A01M-rh5tiFn77>»l. 2mliD;L IM&T? 3 0 #EISt# 
Ufeo. £©HJ&ii£$l£-7 O'Cfc^aJU (3S, 4R) - 1 - 
^**S/*;i/*x;i/ (bij7i-M^7-iJr» -3 - [ (1 

R) -1- (t x^;H - 4- [ (1R) -1 
- (4-p< h^5/^>\/-f;i/^-^^*;v^x;i/) x^-;i/] :P-t£^>- 2 

0. 7 9gOrh7tKD77>3mlg?MMs - 4 0 °Cfr £ - 5 0°CT' 3 
il0 0mlt:i)D^ fffix^HOOmlTiUllfc, £fM&#tt& 

x^;u) tilt5c:J:t«t!)v Mcfbi^ 0 . 3 9g*»fc„ 

NMR (CDCIj) d> : -0. 08 (3H, s), -0. 06 (3H, sK 
0. 80 (9H, sK 0. 90 (3H, d, J = 5. 8 H z ) , 1. 46 

(3H, d, J = 6. 7 Hz) N 2. 43 (3H, sK 2. 55-2. 60 (1 
H, m), 2. 65-2. 90 (2 H, m) , 3. 75-3. 80, 3. 9 0- 
4. 00 (lH,m)> 4. 15-4. 25 (1H, mK 4. 55-4. 70 

(2H,m), 5. 10-5. 2 5 ( 1 H, mK 5. 35-5. 50, 6. 0 
0-6. 10 ( 1 H, m) > 7. 45-7. 65 ( 9 H, m) . 7. 70- 
7. 85 (6H,m), 8. 00-8. 10 (2H, m) N 8. 56 (1H, s) 

[fgfl5fl]7l (3S, 4R) -1- lZJlA^tk*JkM=Jk (h'J7i-j^ 

7»7-'Jt» -3 - r (1R) -l - jj^z^±ML^±Jk^lJk 

j^jj/j - 4- r (1R) -l-^^;i/-2- ( 7 mr 

2 T5, 1-bl ^T^-;i/-2--f;i/) -2-^7xfM 7-tf^>-2 
a) (3S, 4R) -1- l7V))/**i/1])]/tf-)]/ (h'j7ixMa*7X 



c 
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ijf» ;*f;H - 3- [ (1R) -1- (t - 7 * ft 

x^;u] -4- [ (1R) -l- (4-^^^;i/7 7 ^y^>V-f;i/^-^s/*;i/^ 

(3S, 4R) -l - [7«;;m-*$/*;]/#— ;i/ (h^i-Mx^-'j 
5 s » - 3- [ (1R) -l - (t -7^i/^^;i/^u;b:*^>) x 

- 4- [ (1R) -l - (ft;i/tf=^>) :p-t?^>- 2 

7. 2 6 g©r- h^fc KD77>4 4ml§*l: h 'JiW; > 1 . 5 3ml N 
4-^^;i/^/£US;>0. 1 3 g*Mz.tzo i&it4 -V *?-)V7 3- J ^> 
y^;i/2. 0 2g^iili JSHSmt*3 0#M#Lfco SJ&M^fcMxf- 
;H 0 0 m lf#IRU %7kmti- h U AtK^ tK^ fmmt-f h 

T&Zblz&t) (3S, 4R) -1- [7l);i/:*^>yb;i/;tfx;i, (hU7x~;i/ 
***7X>J^» -3 - [ (1R) -1- (t -zfl-frVtl-fri/V 

ifiV] - 4- [ (1R) -1- {4~V*?-)\<7^;^>V4 

*>>#;u#-;i,) x^;i/] 2 -#><D#1£J»8 . 9 lg^ffeo 

NMR ( CD C 10 S : - 0 . 15-0. 10 ( 6 H, mK 0. 50- 

0. 55, 1. 05-1. 10 ( 3 H , m) x 0. 70-0. 85 ( 9 H , mK 

1. 30-1. 35, 1. 55-1. 60 (3H, mK 2. 45-3. 10 

( 2 H , mK 3. 03, 3. 07 (6H, s K 4. 10-4. 25 (1H, 
mK 4. 40-4. 75 (3H, mK 5. 10-5. 15 ( 1 H, mK 
5. 25-5. 35 ( 1 H, mK 5. 90-6. 00 ( 1 H, mK 7. 35 
-7. 60 (9H, m) > 7. 65-7. 80 (6 H, mK 7. 85-8. 00 

(4H, m) 

b) (3S, 4R) -1- [T*)fr**i'i3)ltf—))/ (F'j7xrMX*7^ 
Vt» *<f-)V\ -3 - [ (1R) -1- (t 

x^;i/] -4- [ (1R) - 1 -*T)\>-2- (1 -*?-)l3-*<< [5, 
1-b] f-TV-fr- 2 -2-^yxf;b] 7K?-yy- 2-#> 

2-3- V-7 -tf-frf-Xj S^V [5, l-b]f7^;-;V0. 7 1g© 
rh7tF , P77>l 0ml»-4 0°C(;:#SJU 3til:Ifbxf;i/?^ 
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$/<i7ACDlM-xh-7t YU?7>®m*2. 5m UP * N TOSTC 3 0 #(818 

ftXstzo £©£*»£$)£- 7 O'Cfc^au (3S, 4R) -1- 

>s>;M-^>#;i/#-;i> (>ij7i^m^7-ijf» -3- 

[ (1R) -1- (t if^] - 4- [ (1 
*jy-2—*y\. 7 6 g©? 1 h^t KD77>6ml»«[ftiDie.N -40°C#> 
jpPJgfl57'> : E-'>A7k*«[l 0 Omltjn^ SRxf ;V 1 0 Omlt'Mlfeo 

NMR (CDC Is) 5 : - 0. 08 (3H, s), -0. 06 (3H, s), 
0. 80 (9H, s) ^ 0. 90 (3H, d, J = 5. 8Hz) N 1. 46 (3 
H, d, J = 6. 7Hz)x 2. 43 (3H, s) N 2. 5 5-2. 6 0 (1 H, 
mK 2. 65-2. 90 (2H, m) x 3. 75-3. 80, 3. 90-4. 

00 ( 1 H, m) > 4. 15-4. 25 ( 1H, m) s 4. 55-4. 70 (2 
H, m) N 5. 10-5. 25 (1H, m) x 5. 35-5. 50, 6. 00- 
6. 10 (1H, m) s 7. 45-7. 65 (9H, m) x 7. 70-7. 85 
( 6 H , m). 8. 00-8. 10 ( 2 H , m) , 8. 56 (1H, s) 

immm gj (is, 5 r , 6S) - 6- ( (ir) - i - 1 k p * «> 

xfjj/j - 1 - ^ - 2 - ( 7 ±JV±^f K [5, l-b] 
*T S ) — )]/ - 2-4 ))/) - l- A^^>-2-iA-3-^H>l 

(IS, 5R, 6S) - 6- ( (1R) - 1 -b j* p * $/ x ^ ;i, ) - 

1 - ^ 2 - ( 7 ^;i/f-*-f [5, 1 - b ] ~)l 

- 2 - -i )V ) - i-*;um^>-2-xa-3~*;i/^>K7U;1/ 
3 . 0 0 g t 2 F'J-)A1. 3 1 g <fc t) x 

3 - e ) £|p}t££ b T » £ ft fe * JllJ tti i* 34mlS7t 
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NMR (D2O) 6 (HOD = 4. 8ppm) : 1. 25 (3H, d, J = 
7. 2HzK 1. 32 (3H, d, J = 6. 4Hz), 2. 37 (3H, s) > 

3. 50-3. 60 (2H, mK 4. 25-4. 35 (2H, m) N 7. 90 
(1H, s) , 8. 12 (1H, s) 

tmMM9 ] (IS, 5R, 6 S) - 6- ( (1R) - l- bh'p* 
->x ;i/ -2- (7 $W r 5 . 1 - 

bl ^-t s )— 2 - l -:ft;i/M^>- 2 - jiA- 3 

> ^ n p ^ ;i/ a- * * ± )v 

(IS, 5R, 6S) - 6- ( (1R) -l-tFD^J/z^) - 

l - - 2 - (7-p<^;i/^^w^^^ [5, l-b] 
-2-^;i/) - 1-*;wk>-2-ia-3 h'j^A 

28mg§DMFl:Sib^ 7;^>#BMTs - 3 0 fo^^Mi- 
F 'J ") A 2 mg&U r tnn^;u;t3r$/^^-U'3--2 r -f HO. 019ml 

ssn^i. 5 mm®n vtzo Emm^mm^^^^tu^., ^m-k^ 

>?vu*$y : p< * / -)V= 3 0:1) -zmmtzz. tiz&t) &mk& 

®2 7mg£^fco 

NMR (CDClj) 6 : 1. 19 (9H, s) , 1. 27 (3H, 
d, J = 7. 4Hz) , 1. 35 ( 3 H , d, J = 6. 3Hz) , 
2. 02 (1H, br. s), 2. 42 (3H, s ) , 3. 32 (1H, 
d d , J, = 6. 5Hz, J 2 =2. 8Hz) , 3. 44 (1H, m) , 

4. 29 ( 1 H , m) , 4. 36 (1H, dd, J,= 9. 6Hz, 
J 2 =2. 8Hz) , 5. 86, 5. 97 (2H, A B q , J = 5 . 5 
Hz), 8. 04 (1H, s), 8. 28 (1H, s) 

MS (TSP) : 4 9 4 (M + + H) 

immm 10] (is, 5 r , 6S) - 6- ( (ir) - i- hkp* 

->x^;i/) - 1 - 2- (7 $W r 5 , 1- 
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b] f-T^J -)]/ - 2 - ^ )]/) -i-j);wK>-2-iA-3-A;i'f: 

SSJH0!I9 fcH8fcLTx (IS, 5R, 6S) -6- ( (1R) -1 

[ 5 , 1 -b] 2 -4 ;iO - l -A;i//^>- 2-iA- 

3 hUi>A2 6mgkl - (x h * a ;u # x ;i/ * 

NMR (CDC1 3 ) <J : 1. 29-1. 40 (9H,m), 1. 5 
9, 1. 65 (total 3H, d each, J=5. 5 H z ) , 
2. 42 (3H, s) , 3. 32 (1H, m) , 3. 43 (1H, m) , 
4. 18-4. 28 (4H,m), 6. 93 (lH,m), 8. 03 
(1H, s), 8. 37, 8. 38 (total lH,s eac 
h) 

MS ( T S P) : 4 9 6 (M + + H) 

IMMMA 11 (IS, 5R, 6S) - 6- ( (1R) -1-bFP 

- 1 - ^;i/-2 - (7-^f;i/f^^f$yy [5, l - 
bl f 7V-;i/-2--f jv) -i-:fa;wt^>-2-xA-3-:fr;i/ff 

> g 1 - ( */ Z P ^ 5- ;b * * %/ t> )l # - ;U ^ * i/ ) x ;t/ (v7^r 

mmm 9 tNttt (is, sr, 6s) - 6- ( (ir) -1 

— t c p ^ % >xfii/) -l-*^;i/-2- ( 7 ^;i/f-^--f ^ W 

[5, 1-b] f 7^-^-2-^1/) - 1 - ft;W^> - 2 -xA- 
3-ft;i/#>^h U £ A 3 1 4mgJ: 1- ( ^> £ D 'x* Wl/:**-^ # 
frX-fr***/) if;V3-^^ F 3 0 0 mgi DStMft^t) 2 6 1m 

NMR (CDCI3) 5: 1. 27 (3H, m) , 1. 37 (3H, 
m), 1.20-2. 0 0 ( 1 0 H , m) , 1. 59, 1. 65 (to 
tal 3H,d each, J = 5.5Hz), 2.44 (3H, 
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s), 3. 31 (lH,m), 3. 42 (lH,m), 4. 32 (1H, 

m) , 4. 66 (1H, m), 6. 94 (1H, m) , 8. 02 (1H, 
s) , 8. 38 ( 1 H, s ) 
MS (TSP) : 550 (M + + H) 
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